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C57) [gjfi] 
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tn&mi ) 2 raisers smz&ijitt: 

CM3R353 ] »*3SlX«2iei80# , ;x^^jua«& 

EW*ft*. xy^;l-CoAtK7^-^g§^i/c 
«5R313i2«©iSe^*»^Hzy ho 

^^jtf^X^it^Ji 3 - 7 ©u*t*i^ i Jicctatg 
cum^i i o ] m&m9im<D%mm&#*igmcig 

(HI#S1 1] #i/x*?\rl,*i, JteSi : 
Htl] 

R 
I 

HO-CH-CH2-COOH 

( R»***JlC^Xtt»3RjR 1 - 4 <7)T;l<* JUg£f| 

r*5iS3ftJii OEt8©#yx^f-;u©iet35ffi. 
CWSc^i 2 ] #«;x*f\ru*i, #y ( 3 -fc Fa* 



co 00 1 ] 

»;xxf;^^sa(cit^. - 
Co 0 0 2 ] 

10 is7*\s-Y ( P(3HB> ) x*;U*-(Dff? 
SRa^ftrt^^JfttBOfc P(3HB) iso'CIMgcc 

>: 77^f7>itrftg5ntt^ B */c. p(3h 
b) tt*«o«*»*«i*r«*TOttfttcMi*?iii8 

CO 00 3 liBMP. 3 -b Kn*->^^u- H(3hb) <b 
3 - fc FP^>^^x- h (3HH) 4©2J0E#**& 
#'JXX^ P(3HB-co-3HH) *J<fcV*03HiSSfeCCOl> 

T. HI6*s«cSn % fcixit 5-93049^ 

l^S. Cne^Sd) P(3HB-co-3HH) &S-£#<£$g3 
Sstt, ±cfc O^Slb/cTxP^r^X - tfx (Aeromo 
nas caviae) &mii*T:*L> V -7* <{ Jl>frP> 

§zB£.m?zi><Dv$>z. ^m^mutc pohb-co^hh) 
30 ^m^mt , 3Hha.x v h ftmomu tth tcnmug. 

icfeMrrsscia^e^cstir^* (y. doi, s. 

Kitamura, H. Abe, Macromolecules 28, 4822-4823 (1 
995)) . U*Pb&#6, #HI¥5-93049^^:faJ:O«IS 

M¥7-265065^&««:feJR©i!!Ji^r«, #'jx^f 

^uitx^ (fe^Basfe^rto^yx^f-iu^ws) #{gt> 

/cdfr. PC3HB-CO-3HH) ftfi n*^ 'J x^ f-'l'$:i|lK$'C4 
40 [0 0 0 4] 

(0005] 

(B«i4»ftT5fcAO*S] itat^CC 

so ^it^icf^Kt-s±^^«^^-^>y-f r ^ > 
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( 0 0 0 6] T**>^ *#H8« % ffi?'J#^2-CS^n 
57 S 5 ^g»feur 1 mo < » 

=3- K-f a^yx^f-^s-^awite^rAs. gate 

(0 0 0 7 ] ?6(C t *«|8tt, «IE#!/x^f;H^ 

«e5*j*^ 3 ) ifimsf *>tx. # »; T-;ua^»^ite 

K»f 6Tl$nS7 5 ^KfgyiJXW^T S ^ 20 

(ooo8] ccr, *^w©#yx^f-^a:^aasit 
->MEW«:*«.>r l <@3go < «»7 s s&<rC%$z s 
■rs#y-^* F^^irx^^/i/fi^rstti^r-rsiR 

(0 00 9] S*>*C, fjfS^»;x^T-;um^ 

(0010] S 6*C, wTC^«IEIR#«%fA 
*cig»u »%*ia«*gj^%5j<i;x^f-;u4£6ffi-r-5 

ciSr^Fat-ra^yx^^KoaasTSffir**. *y 40 

(00 11] 
(ft 2] 

R 

I 

HG-CH-CH 2 -CQ0H 

(00 12] (RJi*MW«»l-4©7;^ 

<W*fct. tfy 



*S§a¥ 1 0- 1 0 8 6 8 2 
4 

(0013] 

CD *y x*f ;us^P^iSe^0^a-x>y 

x (Aeromonas caviae) aWIW 
(0014] »fe»DNA0WRttfi»IO*tt?6ffllr^S 

-•^Affi (Currnt Protocols in MDlecular Biology,! 
#, 2.4.3 I, John Wiley <SSons UjJK , 199430 
£9lfcfe#DNA£IEIiT£., 

CO 0 1 5 ] ±K©#^J:0»&ftfcDNA*»3tt 
fflm&M <0(*.tfSau3AL BamHI, Bqlll^) 
L/c^ v T^^ry^^^r WOT*rfTlr\ DNABi 
frMy>Wtt*. Cft«MRWR (m^Bamm, B 

qui go ^mmbtc^zz-t^jy-isri^zft 

(0016] ^^^-Ktt,.Si«sfe»raflW9«:i»a 

tf^tV ^^U^^^-iOt^ flliLtfp8R322, 
PUC13 , pBluescript II ( STRATAGENEtii^ ) 3?#W<=> 

(0017] DNAffi)t<t^*~KJ^£&1S$tf& 
«Ctt, ^©DNAV*-- ^Ot, DNA 

(0018] «3aR*«j«Cttft*^^.5r-*3JA-r*(C 

?8ffi«!I^AJ»B©ia^«Ar;U'>^Affi (lederberg.E.M. 
etal . , J . Bacterid . US , 1072 (1974) ) -£>xb^ ho^ 
U — >^ 3 >S (Current Protocols in A/blecular Biolo 
qv, 1*. 1.3.4 H, 1994^) ^SfflT^C iW^, 
S3ES^!a*S7r-^DNA©»-&fiS^>thD 
*T — is^> (Current Protocols in tolecular 8iolo 
PV, 1«. 5.7.1 H, 199430 C 

(Giqapack II ; STRATACENE ttM^) *fl3l>-5 C i ^> 

(00 19]^ Txa^t^^tt'i^'-Jx^ 
^**»JKie?*dtfDN AKK"*f#^te^cD^a 
-^*H«-TS. *yxxf;^if(D7^SE?i| 
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(CO^TTte, fflC{*imM&<Di><D&*Uht\X^Z> (Peop 
les, O.P. and Sinskey, A. J., 3 .Biol .Chem. , 264, is 
293 (1389) ; Huisman, G.W. et al . , J .8iol .Chan. ,26 
6, 2191 (1991) ; Pieper,U. et al . , FEMS Microbiol . L 
ett. f 96, 73(1992)ffe) ■ fCf, C ft 6 <7)7 $ ^Mirl 

tf 5 ' -CC (C/G)CC (C/G) TGGATCM(T/0 AAGTCT/ A) (J/OTA(T 
/QATC-3' (12?'J#^7) , S^S'-CG/QAGCCACG/QGC 10 
(G/C)G^CCA(A/G)-rc(G/QGGCO\CCA-3 , (E?'J*^8) V 

(0 02 0] Ch^y^^l/t?F?:77>f7- 
il, 7xp^ef^ . * + fcTx4)Jfefe#DNA£££S£ 
Ut#yy7- (PCR ; Molecular Clonin 
Q, 2#. 14.2M, 1989^) *f¥9. tl/t % PCR<t<£ 

(0 0 2 1] JJMC. CO^«MK)j-«lS«cWltA 

t^taiao, ufsjfefeftD navy^7 'j-^^p- 20 

-'W^V -k*-£/3>£ff5 (Curmt Protocols i 
n Molecular Biology, l3§, 6.0.3 H, 1S943E) . 
(0 0 2 2 ] aax-M^'jy^^i/ 3 >«:J:^ 
^ 'J -->^?n/c*IS*i=>Ti^ 'i'ft (Curmt Pro 
tocols in Molecular Biology, l3£ ,1.6. lH , 1994^) 

*JteBW»&F-*£tr D N A Kjttfft 6 h & a 
(0 0 2 3 ] ±IED N Att#©*«B?i©ifcffi«\ <2*D 
(Molecular Cloning, 2^, 13. 

3M, 1989^) SKcfcoTtr^citfrt, *SSIc^JS 30 

J&#W4SB. WitU373A- Dm S/-^x>*- (Applie 
d Biosystemsft) ^^r^C^rtf 9 C <h#T * £. 

(0024] ejus-* i «c*i^§bo# »; xxrjti^i 

OSJWft-jTiJ:^. EM 

6<zxdka>. tBS3 F>«c*a>r©^s#spj--©sj* y 40 

F*a- FT*llt««4#*tfltfrt-*t>©-C* 

S. 

(0 0 2 5] fcfc, ±ia^^<D^a«, ^tfooswase 

^S^M^^^^ (Current Protocols in Molecular Bio 
logyl#, 8.1.1 1, 1994^) CC<fc 0 W&£T h C tWV 

KJroT. *4^tttta»E?»]%*-rsDNA»rit*^ 
©afersfsscttfrtrs. so 
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6 

( 0 0 2 6 ] (2) KSSSWM 

s/*- f*:t*/sccjst5SS&«j, ^/uxjsk 

^COPS. .CO SHIS, CHOMttVCDIimiBQcfaW 

(o o 2 7 ] T)\,ijv#*xmfcm?z®&tt)i. 

F*^XH««r*^1WW«ni*«EiLrffl^S 
«9^Em*tr««r*5C<!:^»*U^. ffc^ 

&RK2S§^;££W^&pL^917(ATCC 37355) . 
^RSFl0l0S^^^Wr^pJRD2l5(ATCC 37533) 

(0028] ^Dt-^-iim ?t£*TfS3irt 

SfcOTfttltf^ffttflritiJ:^. W&tf* trp 7* 
n^r-£ — , lac P u :/P^e-£-, P 

^V^/BU^^TTi (Current Protocols in Molecular 
Biology, l* , 1.8. lM, 1994^) , XL/^FP^l/- 
^3>££ (Current Protocols in Molecular Biology, 1 
«. 1-8.4 I, 1594^) 

(0029] mmzmizt ini^^t sssi^* 

^-iLt. W*ttYEpl3 . YCp50^^W^>n^ a ^ 
cr-t-Sr-il/rtt. Wx.«gal 1^-^-, gal 

j£ (Methods. Enzymol . ,194,182-187(1990)), J* ? x P 
7'7X h& ( Proc. Natl. Acad. Sci .USA, S4 ,1929-1933(19 
78)), ftSyf^AS ( J. Bacteriol., 153, 163-168(198 

3)) 

(0030] »i«5jffijfa?:«i t Lxm>zm&te. §m 

br^X.^pcDNAl, pcCNAI/Anp ( F O 

(0 0 3 i]ccr, luiEOJ: *><tcux&& $n/cSS 
i*acrF««c# »; x^ f ;u^fiS«cia^r sia&T-o* 
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.(003 21* f-^m^mKasrf' <D±$tic{iLm 

■TSORFSrWT TORF 1 J ttH», TSSCCffiH-fS 
ORF*«T TORF3 J it* 5. ORFltt 

i^ie^fcoigfon-s. s/c. orf3«\ 

*— fe' (4#cc (R) -»x/>{;l'-CoAt F5* 

(0 0 3 3] a i ktstj^k:, #s^$fj® 

«« (Si a) «c*a>t r_35/-ioj ±S^) . 

^^/l/S^^iSG^, ORFlMORF3^Ec 
oRI^t£*a-x>yo/ c (HI CD ) - CO£rjt£ 

(0 03 4] #HC, EE32«C*J0>rORF 

3<o^rn^*x«pi^«^«fe-sttfcWr>}- 

(0 0 3 5] EE 32*. ftmmm&tO F R 1 CDIK 

esteem i <dih, o f r i (ommi¥±mmt # v x 

*<II»i**Bg1II 8Mfc*S»AU Bgin *C<£ 0 ORF 1 >Sr 
. (HI (2) ) . ChiHa(cot,,#'/x^ 

^^X^iHRae^OBRff±«*i OR F 3 fcOIHtC 
!NRRXBan*fI«4t« J9A L , BainKr#!fiCC J: 0 OR F 3 
*iX*3-f±-5 (H 1 (3) ) . 

(0036] ORF ia^ORF3©Sg*WfeS^S 
EE32CCO^r. ±ISORF 1MORF 3 
*S*5»ft*PWrtfilttJ:l» (01 (4) ) . 3HJ 

SW^Sffi (Currnt Protocol? in Molecular Bioloqy, 

i«, 8.1.1 m , i994^).*c«t- ? rs»A , raci36*r* 
(0 0 3 7] coi^ccortf^ti^c-tn^noise^- 

RD215 (ATCC 37533)) CC»AU »6*lfc«ftil'><* £ 
-£ffil>T. 7WJW^-a-Fn7r^ (Alcali 
penes eutrophus) • PHB-4 ft (DSM541) (#'JX^^I/ 

( o o 3 8 ] (3) * »; xx f/Kosea 



(5) «fH?l 0- 1.0 8 6 8 2 
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(0039] r;u* y y*^flncflir*«^«xtt^a 
(0040] m^te^m<Dmmt&mr!3b*) % 

10 X. 7;l/h-x^;WkWWe)n5 fl *fc % KjR 

MS 1/ < « S </ * * >K»<DJ!iJ»BtX« c ft 

20 ;Ur;U3— jUSU < te^vu s: ^7;^- 

(0 04 1 ] Ifii Lr«, mKT^^xr, 
7>^ex^A, i»7>^x^A 4 .'J>S7>^x^i, 
^7>^x^AS<Dfc ^ h fix**, »«x 

(0 04 2 1 al^f^iSS^^CDSfSW^t: 
S) ?f^ 0 ^^v^'>>, T>fc^>y 

^tt; ^T-SCi^C^O^yxxr^^rfiS^CcS 

(0 04 3] Ra9tt©^a*-^-"*ffl^/c*3H-c^^ 

40 ^ w 

(0 04 4] mWfflMZmiEt LXme>titcBni£}&# 

S:S»rs^ia<ti/r«, Wx.tfRPMt-i64o , c^^ia 
x«cn6 o^tacc c '>iis!ejfii-»*asfti u /c^tt&^ffl ^ ^ 
^n^, ii^5%co : ^aT, 3o-3rcri4 

( 0 0 4 5 ] *»H«:*s(,*-C #'JxXf;I/©3»SBW 
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CO 04 6 ] f#6tifc^ j ;xxf ;U*saWO*>"<0T?*-5 

Si I : 
(0.047] 
.Cft3] 

R 
I 

HO-CH-CH2-COOH 

(0 04 8] (R«*^M J f-X«^^l-4CDT;l'^ 

*s^-*-v hib/cM^ (^'ixxf;H 
«*y (3-tFa^>^U-h-3-tFn+^ 

**yx-IO (P(3HB-CO-3HH) ) « 

«p(3hb-co-3hh) im&xmhm-c&mTziith&m 
■r. 

CO 0 4 9 ] 86*-C«, #i/-3-tFn + S/^i/-' 
h ( P(3HB) ) *4C»B#y (3-tFO + 2/^U- 
h-3-bFci^;<';i/-h) ^>^AitS^# ( P 
C3hb~co-3hv) ) OlEftfficc-3i>rBF5& BS*dS4Sht 

CO 0 5 0 ] -fc K h 

y ^-«<cWAr*c tic J:-oraaWb*3WiSTT 
Sfctf>, y x x ^ JUtt^fc jfc^Jsm & ft 9 , 

fflC > fcgg P( 3HB-co-3HH)SBfift ( ftffiW- 5-93049^£ 
CO 0 5 1 ] C*lfc#U *^Hj r «P(3Hfr-CO-3HH) ft 

a^*yx^-f-;us:iKjR$[rfigr5c<h^r#a. ± 
K^ffilc J: 0 affj£T£* y xxf^U£*sccfl|£c i 

*l% B J30iSfi^*ffl^rPC3HB-co-3HH) Sl^'Jx^ 

Co 0 5 2 ] 



(6) 1 0- 1 0 8 6 8 2 
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(0 0 5 3] Txn^x • + texFA440MlO 
cml <DLBi%m Fx^, o.S%F'j7> 

>, 0.5 %mt-tb y£A, o.i%y;un-x, pH7. 
5 ) 3o p cr»«»*ufca, Hft^+iJ'^^h y 

^^^Ty^x^Ag (Curmt Protocols in MolecuTa 
r Biology, 1^, 2.4.3.H, 19943E; John Wiley & Sons 

10 aus) cccfcoase»DNA*f#fc. 

(0 0 54] f#^ftfcgfelsf$D N A*«BIB3RSau3Air 

X 5 K^£-T?&£pLA2917(ATCC37355)£^L/c. a 
CCD^^X^ F€rMHMRBg1II tWU, Jfty>Kffc 
&*3I (Molecular Cloning,!^, 5.7.2 H, 1989^; Col 
d Spring Harbar Laboratory UMK) feJSOfcfiL DN 
A U ii- -tr *ffll»r DNA SKWWBIWt £ &*£ 3 

£00 5 5] C<0*BDNABfffr*ffl^ft:-/>t;hci- 
20 y\ ^r — i?>^/^ (Currnt Protocols in Molecular Bi 
ology.lS, 5.7.2 M, 1994?) *C«fc T;*cJS§®Sl7-l 
**£ff5S&J&U 7XP^ - ^ttfx^MDNA 

[0 05 6]^ Txo^-tttx^yx^ 
T-^S^P^iie^*^ DNA Wi)t%m2>tcZb<Dya 

-~7%mmLtc m cn*"c«c*D6tin^»a©#yx 

S 1/ T 5 1 -CCCQC)CCCC/G)TCO\TCAA(J/C)AACr cr/A) cr/o 
30 TACT/Q ATC-3 1 ( §g?'J#-^ 7 ) . J&V 5 ' -(G/C) ACCCA(C/ 
QGCCG/C)GTCCA(VG)TCCG/C)CXXCACCA-3 ' (lcT'J§^ 

8) rasn5 2aaco*y=f^^L/*^ f*-&jsu 

C0 0 5 7] cn6©t'J^^Ut^F$77-fv- 
£0, 7XD^n • ^tt'x^feMNA^iSi 

b^PCRfficccfcor^yx^f-^a^Baite^^w 

5WMBl/fc. PCR«, 94'CT3Qj&\ 50'Cr30#&O*72 
•CT?60»<DSI£«r 1 It Cft£30tf 

c 0 0 5 8 ] fs^n/c^D-^fflurrxp^t^ • 

=r + trx^fei^DNA^ 'J -^6xICIX-y^^ 7 

Hf - V- 3 >&{c cfc ^> r # y x x f-^m^-p^itE 

iiS^er^^yfficccfcor^^x^ F^HiRTSci 
r rK y x ^ f-^m^s^iie^^^ dna ^K-^f# 
re ctoBf^-coBffiii-EcoRi KK-«coi»rtf 

50 ior^?n53.2kbpWf)t(7)igsie?ij^^$tx/c a 
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[0 0 5 9 ] $ 6iC, t<2i£SI2?fjCCO^TfBR&&^ 

■^l r^sns*Sie?J(i785bp)*stf#'; x^^ua 

(0 0 6 0 ]|/t. KW*^9Xttlor*SftSE*E 
ic??^^,405bp OjtfiT- (OR F 3 ) ROCT»tt« 

* 36v«c±««c»ffir*3S4bp ©aer- (orfd 

a^»HHSp««S:l5ISL/c. O R F 1 <D*«BJiJ€rE 
?US#3, ORF l«cj:0=r- FSti57 5 ^MSW* 
S5*J#-^4$t, ORF 3<DSS^J^I5?iJ#^5, OR 

x^ Y;l/-C o At h*7*- IfSrrj- KT£jIM£^gq& 

Hzffitt. »«C (R) -«p*»x/^-CoAfcK7j' 

C0 0 6 1] CIGK0I2] 7^*yy« • jl- hP7 

^«lTrfflfiStifc»!IS8fi5««L ORF1, #yx 

* ^**&IBRj»E^ O R F 3 AC/K9j|»Km[««$ 
tr8qlil-EcoRI BrK-OBglllSWa^EcoRI 1 ; >*-*ffll» 
TEcoRI§|tf££ L// 3.2kbpOEcoRI-£coRJ»rK- ( E E 3 2 

*rjfBB*Jte<ty^* 5 FpJRD215(ATCC37533){C}fA 

huy r ^^A^ (DSM54i)(^»;xxf-;U^^Ji 

(0 0 6 2 ] **\ C0fflft^7 7^$F^ 

S3c>tajji®si7-i *fe**^/t'^ , >Affi«c<fcor?E» 
*n-en<DJ««iKo.mi*iB'&o, 3o-cr4R?ra^ 

SL/Co COSI*jB^««rMBF5S^a (0.9 % 'J > 
KT^hy^A, 0.15% y >ffi— ^y^7A, 0.05%i&{t 
7>^ex^A, 0.5%7;U^H-^, 1.5 %1*5^ 0.3m 
q/ml*^v^^» fc^fliU 30 , Cr5B3SSO/c o 

(0 0 6 3] i^Aii*©77^ 2 k#7vu# y y 



(7) «H¥1 0- 1 0 8 6 8 2 
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n^-a-hD7r^AC32ft(HT, AC32tt 
±PM0 AC3 2^t XJKBSfiK^* 

I^IMMM^, PERM P- 15786ibr#K3*l 

to*. 

(0 0 6 4] S^C^t'ia^^Utf F*/Bl*feSi 
GtfSMftJlE^ffi (Currnt Protocols™ MDlecular 8io1o 
gy,i* f 8.1.1 I, 1994^) *CJ:-7TEE3 2SrJt*© 

orf iae?-o«ra«c-en-en#jiRBSRBgiii sua* 

10 iAl. Bqlll-BqIII WMt Sri^fe S £ C i^otO 
RF lit^*«^L^tf*fl*U ^7^; FpWD 
215 «C»AL3fc. C<DiJU777 2 F*JfIl>"C, ±3$ 

phb-4 Ufc, »5ftJdftH1i»tt** «T 

AC 3 2 IttiPf^o - 

(0 0 6 5] Rtttc. »ffi«pa«aaj*«c cfc E E 3 

2Bt^(dor f 3ite^cDiir^«:^n-en$ijpsp^Ba 

<t^rORF3iSe^^*Lfc»r>}-«:fH«L, 77^ 
20 5 KpJRD215 CcffALfc. C©fI^77^$F^l^ 

WTAC3 2 3«iP?^. 
[0 0 6 6] Eiacc. E E 3 2 K#*O0 R F 1 iB&f 

omracc^n-enwiis^Bqiii 0RF3ite 

T-©tf»^^n^nSJIKB3RBaniHlSPffl;€r*AC/, Bfllll 
-Bqlll KM*feJ:tfBamHI-BarnHlBr>t*^««feS#4 C £CC 
J:-?rORF 1 it£^ feet O'O R F 3 afi^^Stc^ 
UfcKJttfWU 7^7,% KpJRD215 «C»AL.fc. C 

30 ©fflM/7^$F»r, ±ia<2«^eiiffiK:<£-3 

L,fc. »6nteJgJMEft<**. HTAC3 2 1 3*tPf 

(0 0 6 7 ] £*>Ct, EE 3 2RJi-«HS£U PCR 

ftfcJWMrtf*. &ftTNfc*r;!/#y^x • a- ha 

IE¥»IS»*£©fclK#Al^ PCRtt, 5'-ACTTCCC 
GCCTCGCGTGTCGGTGW- 3 1 CE^i##ll) £F 5 ' -GGG4TAT 
40 OCGCTCATCCGCCGrCCr-3'(ie?lJ#-^12) ^ 7 7 7 - ^ (, 
t, 94"C-C308\ 55 a C"C3(«?S^72 o Cr'60#OSj£:^ 1 

(0 0 6 8] C(ODNA»ijt^77X 5 Fp3RD215 «C# 

<SSfficcj:^rr^*yy*^ • a- ha7T^PHB-4 
tt*BM&&Utc. »enWBK«8S#*. «TAC2 

(0 0 6 9] C*tt«3) TJU^yy*^ a-hP7 
r x JESKJft(»€c J:&# 1 ) x^f 
50 7^'jn^-a-hD77^H16», PHB-4 
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13 



14 



AC 3 2t*, AC 3 2 1*, AC 3 2 3tt> AC 3 

(o.9 % »j >Kr.^ h o a, 0.15% »; >m— # v o 

A, 0.05%£ftT>*~^A) iC lmltD 

'CCfg*Ufc. AC 3 2t*, AC 3 2 l*k AC 32 3 
*k AC3 2 1 3^0'AC2 9»C^r{^tvY 
^>*0.2g/L<OaKr*»Sttfc. 24BJKK 36 

CO 07 0 1 HI 6ft v MAC3 2 13»COC>r(i 
JL2><DMBigift(Cl «*'J-^tt % ^-Aj& v =J-> 

5^ncp x 30*Cr72^HiS«Ofc. fcte, AC32 13 

CO 0 7 1 ] H 1 6 #5, AC3 2*, AC3 2 1», A 
C3 2 3S, AC32 1 3 tttCOl>rtt±&<DMB*SJfi 
*c i mio i %-\^*^>m^ h •>A*Jn^fcJS*«:«Bf 
U i£P:7^Xncf^ 30 o CT?^SL//Co fr*>\ AC3 2 
AC321^ AC3 2 3», &t>'A C 3 2 13ft* 



co o 7 2 ] mmk. m^m^jz^xm^^L. 

(15:85) £ 2ml<D?nn;*;/t'A£^;fiaOT^1£U 10 
io o -CC140 ^MfflMft-r £ c i CC <£ 0 , * r 

GL^>fi>X*tg?NELnrRA B0ND-1 (^7^Ag25m, *7 
^ AF^S 0.2 5mm, ?£JB/*0.4 Mm) Srffil^c. fiKSfett 

fc*UfclS**»l. S2. *J<fcV*3CC^r. 
20 (0 0 7 3] 
(*1 ] 



«1 ^^^^CTi: Lfctf ir^XT^/jR 
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in 


H16 


3.00 


86 


100 


0 


PHB-4 


o.ao 
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0.99 


33 


78 
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AC321 
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AC323 
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92 
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AC3213 


3.64 


96 


85 


15 
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94 


92 
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1 ^liS^ 












3HB 3 


iHH 












H16 Tjrj-^S 


4.27 


79 


too 


0 




3.57 


81 


100 


0 




4.13 


79 


100 


0 




4.06 


82 


100 


0 


AC3213 


3.54 


76 


96 


4 




3.60 


77 


95 


5 


• '<-A» 


3.58 


81 


96 


4 




2.22 


70 


96 
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(0 0 7 5 ] 



[*3] 
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CsJ:%) 3HB 3HV 3HHp 



H16 

AC32 

AC321 

AC323 

AC3213 



2.50 
0.77 
1.67 
1.27 
2.76 



60 
7 

55 
40 
67 



50 50 0 

30 67 5 

46 52 2 

45 45 7 

44 AS a 



3HB :3-kKD#£/^L/-K 3HV 
3HHp: 3-tKn^A^yx_ K 



3-fc Kn*£/y<«/l/— h 



(0 0 7 6 ] t^^>i^iiil/cJi^ IKOt 

Tct^ccr;(/^y>r>x . xz.- Fn:7 7*If£ft-TN&£ 
H l 6ftrw:tf'; (3 - fc Ko^v^b- h) 
Vv-^t^,. CWJH 1 6«©STS#«Jx^f 
^*^BJR«»3R»6 03 HH 

^/3ffi8^»**r p h b-4 ftr »geflMssec <t 

7^l/£3gLftU 0 PH.B-4»«C7XP^tX-*t 
tfxfcfecotfv x^^^S-^S^iSfs^-^^^E E 3 2 
KJt£2§AO/cAC3 2ftr<*3 HH (3 - fc Fp + i/ 
^**^x- h) »*22*iU«flD#y 
^U-h-3tKD^>^t^x-h) 7>yA* 
( p(3H8-co-3Hh) ) ^iiftli:^/c«] 33Mm 

(0 0 7 7] AC3 2 1^ AC 3 2 3ft, A 

C3 2 1 3^-r«3HH^12-15*JWOP(3HB-co-3 
HH) *92---96S*%Sf»U ORF12&F-, ORF3 
ite^ ^5l^i-€-<OS75r>&^$"t*^>C<E:-C^';x^ 

CO 0 7 8 ] «fc, 2»A0/c^»;x^f-;Uj|^^te 

■ a- 1 P7 7 Xfi*(D^O(CgSU/cA C 2 9 ttr 
*>. 94mS%CQP(3HB-co~3HH) £r^U 

CO 0 7 9 ] «fc#yx^^;l/iR5l<DWliAC3 2 1 3 

#L/ciC^ x «2CC^<£5CC3HH#*4-5^;U% 
O P ( 3HB-CO-3HH) S:76-SU£H:%S«Ofc. ffl«jrft«C* 

L<T4>3HH#^4*;U%<9PC3H&-co-3HH) £70ttS% 

rsaufc. WtsH*r**H l 6#«co&frFr#i; 
(3 -fc Fa*j/^u- h) **#'J^-0)**#J5S 
Oft:. 

10 0 8 0 ] ftto, Txa^ttX • + r fcx F A 4 4 0 

CO-3HH) t«8ir4C4^«fShrU4 (*?§l§^7-26 

OT96S:l%<DP(3HB-co-3HH) tfi % ^/ci^tSIt^) 
Sfi^^riaRiHi OT76-8iSS%<DP ( 3 H B - c 



10 o-3HH)^SS3nSCi^e> t 4i«Sa»D*»<E: 

(3HB-co-3HH) -&fiS&«ffi«>r«ti3rc^ar 

CO 0 8 1 ] ^*>«*^ag£0fc»g\ 312 

HI 6f*rte*»; (3 - fc: Fa + i/^u- h-3-fc 
K O *r*SJ* yu-h) ft*&f* ( PC3HB-CO-3H/)) ^ 

j&t*. cn«Hi6»<o^ , rs^ , ;x^f-;ua^**« 

,^7(03HHp (3-fc Fo+^^/x-f) 
20 Ofc<r>fctfrC*S. PHB-4WC7xD^t 

* • +^^xS^^';xXr*;l/S^^ite^-€rgtj? 
EE3 2Kfr*8AlfcAC3 2*r«3HHp»*5 
•^U^cD*' »; (3-t Fcz+s^^U- F - 3 - fc Fa 
*5atci/ F - 3 - fc Kn+^y^/x- F) 

£=Jt-£<$ (P(3HB-CO-3W-CO-3HHp)) ^©^MMl^ 

CO 0 8 2 ] £6CC, AC321^, AC 3 2 3ft, a' 
C32 13«ttt3HHp»*2-8 ^%cr>P(3HB-co 
-3HV-co>3HHp) £ 40- 67fiS%Sffi 0 % OR F 1 ig£ 

<br^yx^7 L ;HR**J*0<3{c«3tifc (313) 
(0 0 8 3] cn6©8**e>, 7iP^-ttt 

(0 08 4] CXMM4) 0RF3O«ttnC 
EE3 2^i^iOr, PCR»aotORF3 

0, S^^S FP E T- 3 a 
*>*±K) <DT7:/P*-*-T«K#AOfc. PCR(J 

40 5 ' ^CATATGAGCCX^CAATCCCrGGA^AG-3 ' (fg?U#^ 
13) loJz&b ' -CrGCGATCCCCCGCT(XTTAACCCACCTTC^3 ' 
(EW»#14> Lt, 95'Cr60^\ 68*C 

P)Wc7 7^^ F*ffi^^r^CJJisBL21(CE3) ft ( 

T. NB3ft<hT£. 

(0 0 8 5 ] NB3ft£lOGml <D L Bigifcr 30'C, 4B$ 
ffliS*0. YV7'd fcVU-^^Af^^ Ft' 7A>F (IPT 

so 0, S6fcarcr2B*nn*»0fc. MttfcAWWBKcJ: 
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(3.x-/ h/mg^ yAo) 
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* At KS*-HfStt#fcfflSftfc. 
[0 0 8 6] 
C*4] 



|gBL21(DE3) $fc/PET-3a 
1§NB3 ^ 



0 

1700 



[0087] xy^l-CoAt fe'Btttt^D 
hx;U-CoA (i/^tmi) £SS<tL (?£jg0.25m 
M) . 2S3£^®7fc?0te#3g^^ft (263nm ) £ffirj 
StSCiiao^ — OR F 3 it A 
Otl^a> h 5 FP ET- 3 a £>gA 

(0 0 8 8 ] fCt, i/-f^-CoAtF7^^ 



M) *t£oT£>^£?gtB£t!\ xy^jb-CoAt 
io K^^-^rittiS^^aiRU/c. r£f£B5*<D Ff^>;H56 
h u ^ a - ^ y r ^ y ;ur 5 F^««ad&#*ra»" 

[0 0 8 9] 

casi 



1700 
5100 



(0 0 9 0] »6ftfc«8x>' ^;b-C o At 

ORF3jie^^)*»SW*61tjeLfcr 

^6 



[0 0 9 1 ] 

c«e] 



»«x^^l^CaAtK5j'- 



SAQSLEVGQKARLSKRFGAA 
MSAQSLEVGQKARLSRRPGAA 



[0 0 9 2 ] COCi*6, ORF3j»xy^-Co 
Ab K7^-^a - FOtl^CiJ&WBT*^ Me 

fc, ORF3«cn- FS3h.Sx^^;U-C o At F^^ 

[0 0 9 3] r£ffiI^<DJ^^£K ( s ) - 3 - t F a 
t^'Jib-CoAft Fayt-f (S^^vttSJ) 

(**fifiSo.2 xx- y h/mi ) i^ftSix^^>r 5 F 
7fx>^^utf F(NAD+) (ttfeiAKo.SnM 

) *»Jn-rS<b, x^;U-C o A t K5*--tf<DW " 

«ts# <s) -*»jinr*n«f, ^so/c (S) -3 



30tSr«C#r>TNAD + Wa7cSnrNADH3W^JSRO, 3 4 On 
m CC«SWSc»-iRS:^D5. ifi«Cxy^-CoAt F 
(R) NADH(i4l5 

(0 0 9 4 ] ^c, ORF3ica-F3ti 

5xy^^-CoAt-F74? -b'SrffllifctB^rii. 34 
Onm 0»3teaa-f ttex y^l/-CoAtF7^- -fef jj&jC 

»IO^»^<b«^^<5fElcr*o)^c^ rfrjgo (s) -** 

NADHO^S«Cf*^(8be:fiffi{fc^6 

40 tifc„ 

[0 0 9 5 ] 
CS7] 



^7 lj»»g)340nn SRflfiBEJb 

%£i'£&h* K^-^SSKhj 0.045 
S?£Sil x ^^^t: £ 0.047 



[0 0 9 6 ] C©tt#*>6. :fSKxy ^;u-c o At F o A t F 5 tffta - K t&AiP^tc. 

7*— tf« (R) -ttSSfir^)^Ci«^i(j:7 [0 0 9 7] 

fc. SfoT, ORF3tt(R) -<«9»«xy-oi,-c 50 #»Wtt:«fc0. *»Ji^f;H^H3|{a 



(XL) 
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«pH¥1 0 - 1 0 8 6 8 2 
20 



l - * (0 0 9 8 ] 

I2?'J#^ : 1 
I£?iJ<£>fi£ : 1 7 8 5 

iEJUoaffl : gencmic CNA 



CO-3HH) ^^ct<^JSoItgr*^^-C^ffflT 1 *^ 0 5| 
SffiW : 

ATG AGC CAA CCA TCT TAT COC CCC CTG TTC CAG CCC CTG GCC CAC TAG 48 
Met Ser Gin Pro Ser Tyr Gly Pro Leu Phe Glu Ala Leu Ala ttis Tyr 

1 5 10 is 

AAT CAC AAG CTG CTG GCC ATG GCC AAC GCC GAG ACA GAG CCC ACC GCC 96 
Asn Asp Lys Leu Leu Ala Met Ala Lys Ala Gin Thr Glu Arq Thr Ala 

20 25 30 

CAG GCC CTG CTG CAG ACC AAT CTG GAC GAT CTG CGC CAC CTG CTG GAG 144 
Gin Ala Leu Leu Gin Thr Asn Leu Asp Asp Leu Gly Gin Val Leu Glu 

35 40 45 

CAG CCC AGC CAG CAA CCC TGG CAG CTG ATC CAC GCC CAC ATG AAC TGG 192 
Gin Gly Ser Gin Gin Pro Trp Gin Leu lie Gin Ala Gin Met Asn Trp 

50 55 60 

TGG CAC CAT CAG CTC AAG CTG ATG CAG CAC ACC CTG CTC AAA AGC GCA 240 
Trp Gin Asp Gin Leu Lys Leu Met Gin His Thr Leu Leu Lys Ser Ala 
65 70 75 80 

GCC CAC CCG AGC GAG CCG CTG ATC ACC CCC GAG CGC AGC GAT CGC CGC 288 
Gly Gin Pro Ser Glu Pro Val He Thr Pro Glu Arq Ser Asp Arq Arq 

85 90 95 

TTC AAC GCC GAG GCC TGG AGC GAA CAA CCC ATC TAT GAC TAC CTC AAC 336 
Phe Lys Ala Glu Ala Trp Ser Glu Gin Pro He Tyr Asp Tyr Leu Lys 

100 105 no 

CAG TCC TAC CTG CTC ACC GCC AGG CAC CTG CTG GCC TCG GTG GAT GCC 384 
Gin Ser Tyr Leu Leu Thr Ala Arq His Leu Leu Ala Ser Val Asp Ala 

115 120 125 

CTG CAC GGC GTC CCC CAG AAG ACC CCG GAG CCC CTC CCT TTC TTC ACC 432 
Leu Glu Gly Val Pro Gin Lys Ser Arq Glu Arq Leu Arq Phe Phe Thr 

130 135 140 

CGC CAC TAC GTC AAC GCC ATG GCC CCC AGC AAC TTC CTG GCC ACC AAC 480 
Arq Gin Tyr Val Asn Ala Met Ala Pro Ser Asn Phe Leu Ala Thr Asn 
145 150 155 160 

CCC CAC CTG CTC AAG CTG ACC CTG GAG TCC GAC GGC CAC AAC CTG GTG 528 
Pro Glu Leu Leu Lys Leu Thr Leu Glu Ser Asp Gly Gin Asn Leu Val 

165 170 175 

CGC CCA CTG GCC CTC TTG GCC GAG GAT CTG GAG CGC AGC GCC GAT CAG 576 
Arq Gly Leu Ala Leu Leu Ala Glu Asp Leu Glu Arq Ser Ala Asp Cln 

180 185 190 

CTC AAC ATC CGC CTG ACC GAC GAA TCC GCC TTC GAG CTC GGC CGG GAT 624 
Leu Asn He Arq Leu Thr Asp Glu Ser Ala Fhe Glu Leu Gly Arq Asp 

195 200 205 

CTC CCC CTG ACC CCC GGC CGG GTG CTC CAC CCC ACC CAG CTC TAT GAG 672 
Leu Ala Leu Thr Pro Gly Arq Val Val Gin Arq Thr Glu Leu Tyr Glu 



(12) &H¥ 1 0 - 1 0 8 6 8 2 

21 22 
210 215 220 

CTC ATT CAG TAG AGC CCG ACT ACC GAG ACG CTG GGC AAG ACA CCT GTG 720 
Leu lie Gin Tyr Ser Pro Thr Thr Glu Thr Val Gly Lys Thr Pro Val 
225 230 235 240 

CTG ATA GTG CCG CCC TTC ATC AAC AAG TAC TAC ATC ATG GAC ATC CGG 768 
Leu He Val Pro Pro Phe He Asn Lys Tyr Tyr He Met Asp Met Arg 

245 250 255 

CCC CAG AAC TCC CTG CTC CCC TGG CTG GTC GCC OC GGC CAG ACG GTA 816 
Pro Gin Asn Ser Leu Val Ala Trp Leu Val Ala Gin Gly Gin Thr Val 

260 265 270 

TTC ATC ATC TCC TGG CCC AAC CCG GGC GTG GCC CAG GCC CAA ATC CAT 864 
Fhe Met lie Ser. Trp Arq Asn Pro Gly Val Ala Gin Ala Gin He Asp 

275 280 285 

CTC GAC GAC TAC CTG CTG GAT GGC CTC ATC GCC GGC CTG GAC GGC CTG 912 
Leu Asp Asp Tyr Val Val Asp Gly Val He Ala Ala Leu Asp Gly Val 

290 295 300 

GAG GCG GCC ACC GGC GAG CGG GAG GTG CAC GGC ATC GGC TAC TGC ATC 960 
Glu Ala Ala Thr Gly Glu Arq Glu Val His Gly He Gly Tyr Cys He 
305 310 315 320 

GCC GGC ACC GCC CTG TCG CTC CCC ATG GGC TGG CTG GCG GCG CGG CGC 1008 
Cly Gly Thr Ala Leu Ser Leu Ala Met Gly Trp Leu Ala Ala Arq Arg 

325 330 335 

CAG AAG CAG CGG GTG CGC ACC GCC ACC CTG TTC ACT ACC CTG CTG GAC 1056 
Gin Lys Gin Arq Val Arq Thr Ala Thr Leu Fhe Thr Thr Leu Leu Asp 

340 345 350 

TTC TCC CAG CCC GCG CAG CTT GGC ATC TTC ATC CAC GAG CCC ATC ATA 1104 
Fhe Ser Gin Pro Gly Glu Leu Gly He Phe He His Glu Pro He He 

355 360 365 

GCG GCC CTC GAG CCG CAA AAT GAG GCC AAG GX ATC ATC CAC CGG CGC 1152 
Ala Ala Leu Glu Ala Gin Asn Glu Ala Lys Cly He Met Asp Gly Arq 

370 375 380 

CAG CTG GCG GTC TCC TTC AGC CTG CTG CGG GAG AAC AGC CTC TAC TGG 1200 
Gin Leu Ala Val Ser Phe Ser Leu Leu Arq Glu Asn Ser Leu Tyr Trp 
385 390 395 400 

AAC TAC TAC ATC GAC ACC TAC CTC AAG GGT CAG AGC CCG GTG GCC TTC 1248 
Asn Tyr Tyr He Asp Ser Tyr Leu Lys Gly Gin Ser Pro Val Ala Phe 

405 410 415 

GAT CTG CTG CAC TGG AAC AGC GAC AGC ACC AAT CTG GCG GGC AAG ACC 1296 
Asp Leu Leu His Trp Asn Ser Asp Ser Thr Asn Val Ala Gly Lys Thr 

420 425 . 430 

CAC AAC ACC CTG CTG CGC CCT CTC TAC CTG GAG AAC CAC CTG GTG AAC 1344 
His Asn Ser Leu Leu Arq Arq Leu Tyr Leu Glu Asn Gin Leu Val Lys 

435 440 445 

GGG GAC CTC AAG ATC CCC AAC ACC CCC ATC GAT CTC CCC AAC GTG AAG 1392 
Gly Glu Leu Lys He Arq Asn Thr Arq He Asp Leu Gly Lys Val Lys 

450 455 460 

ACC CCT GTG CTG CTG CTG TCG GCG GTG GAC GAT CAC ATC GCC CTC TGG 1440 
Thr Pro Val Leu Leu Val Ser Ala Val Asp Asp His He Ala Leu Trp 
465 470 475 480 

CAG GGC ACC TGG CAG CGC ATG AAG CTG TTT GGC GGC GAG CAC CCC TTC 1488 



(13) ftmW- 1 0 - 1 0 8 6 8 2 

23 24 
. Gin Cly Thr Trp Gin Gly Met Lys Leu Phe Gly Gly Glu Gin Arg Fhe 
485 ' 490 495 

CTC CTG GCG GAG TGC GGC CAC ATC GCC GGC ATC ATC AAC CCG CCG GCC 1536 
Leu Leu Ala Glu Ser Gly His He Ala Gly He lie Asn Pro Pro Ala 

500 505 510 

GCC AAC AAG TAG GGC TTC TGG CAC AAC GGG GCC CAC GCC GAG AGC CCG 1584 
Ala Asn Lys Tyr Gly Fhe Trp His Asn Gly Ala Glu Ala Glu Ser Pro 

515 520 525 

CAC AGC TGG CTG GCA CCG GCG ACG CAC CAC GCC CGC TCC TGC TCG CCC 1632 
Glu Ser Trp Leu Ala Gly Ala Thr His Gin Gly Gly Ser Trp Trp Pro 

530 535 540 

GAG ATG ATG GGC TTT ATC CfiC AAC CGT GAC GAA GGC TCA GAG CCC GTC 1680 
Glu Met Met Gly Phe lie Gin Asn Arg Asp Glu Gly Ser Glu Pro Val 
545 550 555 560 

CCC GCG CGG GTC CCG GAG GAA GGG CTG GCC CCC GCC CCC GCC CAC TAT 1728 
Pro Ala Arq Val Pro Glu Glu Gly Leu Ala Pro Ala Pro Gly His Tyr 

565 570 575 

GTC AAC GTG CGG CTC AAC CCC CTG TTT GCC TGC CCA ACA GAG GAG GAC 1776 
Val Lys Val Arg Leu Asn Pro Val Phe Ala Cys Pro Thr Glu Glu Asp 

580 585 590 

GCC GCA TGA 1785 
Ala Ala 

C 0 0 9 9 ] ge^J#^- : 2 * K*CZ5*- : fifflffl? 

ffiytjofis : 5 9 4 mn<omm : 

.EWDffl •: T 5 sm * 
g^'J : 

Met Ser Gin Pro Ser Tyr Gly Pro Leu Phe Glu Ala Leu Ala His Tyr 

1 5 10 15 

Asn Asp Lys Leu Leu Ala Met Ala Lys Ala Gin Thr Glu Arg Thr Ala 

20 25 30 

Gin Ala Leu Leu Gin Thr Asn Leu Asp Asp Leu Gly Gin Val Leu Glu 

35 40 45 

Gin Gly Ser Gin Gin Pro Trp Gin Leu lie Gin Ala Gin Met Asn Trp 

50 55 60 

Trp Gin Asp Gin Leu Lys Leu Met Gin His Thr Leu Leu Lys Ser Ala 
65 70 75 80 

Gly Gin Pro Ser Glu Pro Val He Thr Pro Glu Arg Ser Asp Arg Arg 

85 90 95 

Fhe Lys Ala Glu Ala Trp Ser Glu Gin Pro He Tyr Asp Tyr Leu Lys 

100 105 no 

Gin Ser Tyr Leu Leu Thr Ala Arg His Leu Leu Ala Ser Val Asp Ala 

115 120 12 5 

Leu Glu Gly Val Pro Gin Lys Ser Arg Glu Arg Leu Arg Phe Phe Thr 

130 135 140 

Arg Gin Tyr Val Asn Ala Met Ala Pro Ser Asn Phe Leu Ala Thr Asn 
145 150 155 160 

Pro Glu Leu Leu Lys Leu Thr Leu Glu Ser Asp Gly Gin Asn Leu Val 

165 170 175 

Arg Gly Leu Ala Leu Leu Ala Glu Asp Leu Glu Arg Ser Ala Asp Gin 
180 185 190 



(14) «fB8¥ 1 0 - 1 0 8 6 3 2 

25 26 
Leu Asn He Arq Leu Thr Asp Glu Ser Ala Fhe Glu Leu Gly Arg Asp 

195 200 205 

Leu Ala Leu Thr Pro Gly Arq Val Val Gin Arq Thr Glu Leu Tyr Glu 

210 215 220 

Leu He Gin Tyr Ser Pro Thr Thr Glu Thr Val Gly Lys Thr Pro Val 
225 230 235 240 

Leu He Val Pro Pro Phe He Asn Lys Tyr Tyr He Met Asp Met Arq 

245 250 .255 

Pro Gin Asn Ser Leu Val Ala Trp Leu Val Ala Gin Gly Gin Thr Val 

260 265 270 

Phe Met He Ser Trp Arg Asn Pro Gly Val Ala Gin Ala Gin He Asp 

275 280. 285 

Leu Asp Asp Tyr Val Val Asp Gly Val He Ala Ala Leu Asp Gly Val 

290 295 300 

Glu Ala Ala Thr Gly Glu Arg Glu Val His Gly He Gly Tyr Cys lie 
305 310 315 320 

Gly Gly Thr Ala Leu Ser Leu Ala Met Gly Trp Leu Ala Ala Arq Arg 

325 330 335 

Gin Lys Gin Arq Val Arq Thr Ala Thr Leu Fhe Thr Thr Leu Leu Asp 

340 345 350 

Fhe Ser Gin Pro Gly Glu Leu Gly He Phe lie His Glu Pro lie He 

355 360 365 

Ala Ala Leu Glu Ala Gin Asn Glu Ala Lys Gly He Met Asp Gly Arg 

370 375 380 

Gin Leu Ala Val Ser Fhe Ser Leu Leu Arq Glu Asn Ser Leu Tyr Trp 
385 390 . 395 400 

Asn Tyr Tyr He Asp Ser Tyr Leu Lys Gly Gin Ser Pro Val Ala Phe 

405 410 415 

Asp Leu Leu His Trp Asn Ser Asp Ser Thr Asn Val Ala Gly Lys Thr 

420 425 430 

His Asn Ser Leu Leu Arq Arg Leu Tyr Leu Glu Asn Gin Leu Val Lys 

435 440 445 

Gly Glu Leu Lys He Arq Asn Thr Arg He Asp Leu Gly Lys Val Lys 

450' 455 460 

Thr Pro Val Leu Leu Val Ser Ala Val Asp Asp His He Ala Leu Trp 
465 470 475 480 

Gin Gly Thr Trp Gin Gly Met Lys Leu Phe Gly Gly Glu Gin Arg Fhe 

485 490 495 

Leu Leu Ala Glu Ser Gly His He Ala Gly lie He Asn Pro Pro Ala 

500 505 510 

Ala Asn Lys Tyr Gly Fhe Trp His Asn Gly Ala Glu Ala Glu Ser Pro 

515 520 525 

Glu Ser Trp Leu Ala Gly Ala Thr His Gin Gly Gly Ser Trp Trp Pro 

530 535 540 

Glu Met Met Gly Phe He Gin Asn Arg Asp Glu Gly Ser Glu Pro Val 
545 550 555 560 

Pro Ala Arq Val Pro Glu Glu Gly Leu Ala Pro Ala Pro Gly His Tyr 

565 570 575 

Val Lys Val Arq Leu Asn Pro Val Phe Ala Cys Pro Thr Glu Glu Asp 
580 585 590 



(15) 



(0100] 
iB?»JOSS : 3 5 4 



27 
Ala Ala 
3 
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btfvv- -.mm 

* iE5»J©aa : general c DM 

ffi?»J : 

ATC ATC AAT ATG GAC GTG ATC AAG AGC TTT ACC GAG CAG ATG CM GGC 
Met Met Asn Met Asp Val lie Lys Ser Phe Thr Glu Gin Met Gin Gly 

1*5 10 15 

TTC GCC GCC CCC CTC ACC CGC TAC AAC CAG CTG CTG CCC AGC AAC ATC 



48 



9 6 



Phe 


A 1 a 


A I a 


Pro 


Leu 


Th r 


A r s 


T y r Asn 


G 1 n 


Leu 


Leu 


A I a 


Ser 


Asn 


I 1 e 










2 0 


















3 0 








GAA 


CAG 


CTG 


ACC 


C GG 


TTG 


CAG 


CTG GCC 


TCC 


GCC 


AAC 


GCC 


TAC 


GCC 


GAA 


14 4 


G 1 u 


G 1 n 


Leu 


Th r 


A r gr 


Leu 


Gin 


l—i C LA ^ v 1 CI 


Ser 


A 1 a 


Asn 


A i a 


T y r 


A 1 a 


G 1 u 








3 5 










4 0 








4 5 










CTG 


GGC 


CTC 


AAC 


CAG 


TTG 


v-i r\ Vj 


GCC GTG 


AGC 


AAG 


GTG 


CAG 


GAC 


ACC 


CAG 


19 2 


Leu 


G 1 y 


Leu 


Asn 


G 1 n 


Leu 


G 1 n 


Ala Val 


Ser 


Lys 


Va 1 


G 1 n 


Asp 


Th r 


G 1 n 






5 0 










5 5 








6 0 












AGC 


CTG 


GC G 


GCC 


C TG 


GGC 


ACA 


GTG CAA 


CTG 


GAG 


ACC 


GCC 


AGC 


CAG 


C TC 


2 4 0 


S e r 


Leu 


A 1 a 


A I a 


Leu 


G 1 y 


Thr 


Val Gin 


Leu 


G 1 u 


Thr 


A i a 


Ser 


G 1 n 


Leu 




6 5 










7 0 








7 5 










8 0 




TCC 


CGC 


CAG 


ATG 


CTG 


GAT 


GAC 


ATC CAG 


AAG 


CTG 


AGC 


GCC 


CTC 


GGC 


CAG 


2 8 8 


Ser 


A r g 


G i n 


Me t 


Leu 


Asp 


Asp 


lie Gin 


Lys 


Leu 


Ser 


A I a 


Leu 


G 1 y 


G 1 n 












8 5 








9 0 










9 5 






CAG 


TTC 


AAG 


GAA 


GAG 


CTG 


GAT 


GTC CTG 


ACC 


GCA 


GAC 


GGC 


ATC 


AAG 


AAA 


3 36 


G 1 n 


Phe 


Lys 


G 1 u 


G 1 u 


Leu 


Asp 


Val. Leu 


Th r 


A 1 a 


Asp 


G I y 


I 1 e 


Lys 


Lys 










1 0 0 








1 0 5 










1 1 0 








AGC 


ACG 


GGC 


AAG 


GCC 


TG A 




















3 54 


Se r 


Th r 


G I y 


Lys 


A 1 a 









1 1 5 



C 0 1 0 1 ] 
ffiyiJOSS : 1 1 7 



: mm 



50 



(16) 



29 



ftiffiW- 1 0 - 1 0 8 6 8 2 
30 



I3*J : 
Me t 
Ph e 
1 

1 0 
Ph e 
G 1 n 



G 1 u 
Ser 



Leu 
Ser 



Ser 
Leu 
6 5 

Ser 
Ly s 

9 0 
Gl n 
Th r 



C 0 1 0 2 ] ie?J#^ : 5 
IH^JCD^^ : 4 05 



Me t 
Th r 



A i a 
Leu 



G i y 
L y s 
5 0 

Leu 
G I u 

75 
Ar g 
Leu 



Ph e 
A 1 a 



Ser Th r 



A s n 
G 1 u 



A I a 
Leu 



Gin Leu 
Ala A s n 
3 5 



Leu 
Va 1 

6 0 
A I a 
Th r 



G i n 
Ser 



L y s 
Asp 



G I y 
1 1 5 



Met' 
G I n 



Pro 
A I a 
2 0 

Th r 
A 1 a 

4 5 
As n 
G I n 



A 1 a 
A I a 



Me t 
A I a 



G I u 
G 1 y 
1 0 0 

L y s 



Asp Val lie Lys Ser 



Me t 
5 



Gin G 1 y 



1 5 



Leu Thr Arg Tyr 

Ser A s n lie 

3 0 

Arg" Leu Gin Leu 

Tyr Ala G 1 u 

4 0. 

Gin. Leu Gin Ala 

Asp Thr"' Gin 
5 5 

Leu G 1 y Thr Val 

Ser Gin Leu 
7 0 

8 0 

Leu Asp Asp 

Leu G I y Gin 
8 5 

9 5 

Glu Leu Asp Val 

Me Lys Lys 

110 
A 1 a 

* : genomic CNA 



A s n 
2 5 
A 1 a 

Va 1 

G 1 n 

lie Gin 



Leu 
1 0 5 



ATG 


AGC 


GCA 


CAA 


TCC 


CTG 


G A A 


GTA 


GGC 


CAG 


A AG 


GCC 


CGT 


CTC 


AGC 


A AG 




48 


Me t 


Ser 


A 1 a 


G 1 n 


Ser 


Leu 


G 1 u 


Va 1 


G 1 y 


G 1 n 
1 


Lys 


A I a 


Ar g 


Leu 
5 


Ser 


Lys 






1 0 










1 5 








CGG 


TTC 


GGG 


GCG 


GCG 


GAG 


GTA 


GCC 


GCC 


TTC 


GCC 


GCG 


CTC 


TCG 


GAG 


GAC 




9 6 


A r sr 


P h e 


G I y 


A I a 


A 1 a 


G 1 u 


Va 1 


A 1 a 


A 1 a 


Ph e 


A I a 


A 1 a 


Leu 


S e r 


G I u 


Asp 












2 0 










2 5 










3 0 










TTC 


A AC 


ccc 


CTG 


CAC 


CTG 


GAC 


CCG 


GCC 


TTC 


GCC 


GCC 


ACC 


ACG 


GCG 


TTC 




1 4 4 


Ph e 


A s n 


P r o 


Leu 


H i s 


Leu 


Asp 


P r o 


A 1 a 



(17) 



31 



ftmW- 1 0 - 1 0 8 6 8 2 
32 



Ph e 


A I a 


A 1 a 


Th r 


Thr 


A 1 a 


Ph e 








3 5 


* 








4 0 








4 5 










GAG 


CGG 


CCC 


ATA 


GTC 


CAC 


GGC 


ATG CTG 


CTC 


GCC 


AGC 


CTC 


TTC 


TCC 


GGG 


.19 2 


G 1 u 


Arg 


Pro 


I 1 e 


Va 1 


H i s 


G 1 y 


Met Leu 


Leu 


A 1 a 


Ser 


Leu 


Ph e 


Ser 


G 1 y 






5 0 










5 5 








6 0 












CTG 


CTG 


GGC 


CAG 


CAG 


TTG 


CCG 


GGC A A G 


GGG 


AGC 


ATC 


TAT 


CTG 


GGT 


CAA 


2 4 0 


Leu 


Leu 


G I y 


G 1 n 


G ] n 


Leu 


Pro 


G 1 y Ly s 


G 1 y 


Ser 


I I e 


Ty r 


Leu 


G 1 y 


G 1 n 




6 5 










7 0 








7 5 










8 0 




AGC 


CTC 


AGC 


TTC 


A AG 


CTG 


CCG 


GTC TTT 


GTC 


GGG 


GAC 


GAG 


GTG 


ACG 


GCC 


2 8 8 


Ser 


Leu 


Ser 


Ph e 


L y s 


Leu 


Pro 


Va I Ph e 


Val' 


G 1 y 


Asp 


G I u 


Va 1 


Th r 


A 1 a 












8 5 








9 0 










9 5 






GAG 


GTG 


GAG 


GTG 


ACC 


GCC 


CTT 


CGC GAG 


GAC 


A AG 


CCC 


ATC 


GCC 


ACC 


CTG 


3 3 6 


G 1 u 


Va 1 


G I u 


Va 1 


Th r 


A 1 a 


Leu 


Arg G 1 u 


Asp 


L y s 


P r o 


I I e 


A 1 a 


Th r 


Leu 










1 0 0 








1 0 5 










1 1 0 








ACC 


ACC 


CGC 


ATC 


TTC 


' ACC 


CAA 


GGC GGC 


GCC 


CTC. 


GCC 


GTG 


ACG 


GGG 


G A A 


3 84 


Thr 


Thr 


Arg 


I I e 


Ph e 


Th r 


G 1 n 


G 1 y G 1 y 


A 1 a 


Leu 


A I a 


Va 1 


Th r 


G 1 y 


G 1 u 








1 1 5 










1 2 0 








1 2 5 










GCC 


GTG 


GTC 


A A G 


CTG 


CCT 


T A A 


















4 05 


A 1 a 


Va I 


Va 1 


L y s 


Leu 


Pro 







c o i o 3 ] mvm^ : 6 

%&il<D&Z : 1 3 4 

Me t 
G 1 n 
1 

1 0 
Arg 



1 3 0 



Ser 
L y s 



A 1 a 
A 1 a 



Ph e G 1 y 
Ph e Ala Ala 



*40 

Gin Ser Leu Glu Val G]y 

Arg Leu Ser Lys 
5 

1 5 

Ala Ala Glu Val Ala Ala 

Leu Ser Glu Asp 



2 0 



2 5 



3 0 



Phe Asn Pro Leu His Leu Asp Pro Ala 



CIS) 



33 



ftfflW- 1 0 - 1 0 8 6 8 2 

34 



4 0 



Phe Ala Ala Thr Thr Ala Phe 
35 

4 5 

Glu Arg Pro lie Val His Gly Met Leu 
Leu Ala Ser Leu Phe Ser Gly 



5 0 



5 5 



6 0 



Leu Leu Gly Gin Gin Leu Pro Gly Ly.s 
Gly Ser lie Tyr Leu Gly Gin 



6 5 



7 0 



7 5 



8 0 



Ser Leu Ser Phe Lys Leu Pro Val Phe 

Val Gly Asp Glu Val Thr Ala 

8 5 

9 0 9 5 

Glu Val Glu Val Thr Ala Leu Arg Glu 

Asp Lys Pro lie Ala Thr Leu 



1 0 0 



1 0 5 



1 1 0 

Thr Thr Arg: lie Phe Thr Gin Gly Gly 
Ala Leu Ala Val Thr Gly Glu 



115 

1 2 5 

Ala Val Val Lys Leu Pro 



1 2 0 



1 3 0 



C 0 1 0 4 ] E5WH» : 7 
i3?iJOD:6S : 2 7 



CCSCCSTGGA TCAAYAAGTW YTAYATC 
[0105] gg?ij#^ : 8 

mm&z : 2 7 
k?j©32 : em 

IS?'J : 

SAGCCASGCS CTCCARTCSG GCCACCA 
[0106] R?J## : 9 
iffiWOfiS : 3 187 

SSF'JOaffl : genomic DNA 



* W&1<D99* : 1&<D&m <*/£D N A ) 

27 



27 



4#®*^-ri2# : CDS 

1??±{£g : 384.. 734 
fiB^f : CDS 
40 SfiEfifciR : 830.. 2611 



AGATCTGGAC 
GCACCACCGC 
CAGCGCCGCG 
CGCCTCCCTC 
7TTAOSCCAA 
ACACCTAAAC 
CTCTTCTCCC 



CGCGGTCCTG GCCTGGGCCA CGCCGCCGAG GGCCAGCCCG GAGCAACCGA 
GAGAGCTTTC ATCGGGATTC CTTGCCACTC TCAATGACCT GCCACCCTAT 
CCGCrCCGGC GAGGGCGCGC CGCACCCAGT GCCTCACCTC TCGTCTGATC 
GACGGGCGTC GCTGACAAAA AAATTCAAAC AGAAATTAAC ATTTATCTCA 
ACCGCATTTG GTTGCAGAAT GCTCAAACGT GTGTTTGAAC ACACCAACCA 
AGGGATGACA TGCAGTACCC GTMGMGGG CCGATTGGCC CACAACAACA 
GAACTGCAGA CCG ATC ATG AAT ATC GAC GTG ATC AAC AGC 
Met Met Asn Met Asp val lie Lys Ser 



60 
120 
180 
240 
300 
360 
410 



(19) 1#P3¥ 1 0 - 1 0 8 6 8 2 

35 36 
1 5 

rrr acc gag cag atg caa cgc ttc ccc gcc ccc crc acc cgc tag mc 458 

Fhe Thr Glu Gin Met Gin Gly Phe Ala Ala Pro Leu Thr Arg Tyr Asn 
10 15 20 25 

GAG CTC CTG GCC AGC AAC ATC CAA CAG CTG ACC CGG TTG CAG CTG GCC 506 
Gin Leu Leu Ala Ser Asn lie Glu Gin Leu Thr Arg Leu Gin Leu Ala 

30 35 40 

ICC GCC AAC GCC TAC GCC GAA CTG GGC CTC AAC CAG TTG CAG GCC GTG 554 
Ser Ala Asn Ala Tyr Ala Glu Leu Gly Leu Asn Gin Leu Gin Ala Val 

45 50 55 

AGC AAC GTG CAG GAC ACC CAG AGC CTG GCG GCC CTC CGC ACA CTG CAA 602 
Ser Lys Val Gin Asp Thr Gin Ser Leu Ala Ala Leu Gly Thr Val Gin 

60 65 70 

CTG GAG ACC GCC AGC CAG CTC TCC CGC CAG ATG CTG GAT GAC ATC CAG 650 
Leu Glu Thr Ala Ser Gin Leu Ser Arg Gin Met Leu Asp Asp lie Gin 

75 80 85 

AAG CTG AGC GCC CTC GGC CAG CAG TTC AAG GAA GAG CTG GAT CTC CTG 698 
Lys Leu Ser Ala Leu Gly Gin Gin Phe Lys Glu Glu Leu Asp Val Leu 
90 95 100 105 

ACC CCA GAC GGC ATC AAG AAA AGC ACG GGC AAG GCC TGATAACCCC 744 
Thr Ala Asp Gly lie Lys Lys Ser Thr Gly Lys Ala 

110 115 
TGGCrGCCCG TTCGGGCAGC CACATCTCCC CATGACTCGA CGCTACGCGC TACTTCCCCC 804 
CTCGGGTCTG GGTGAAGGAC AGCAC ATG AGC CAA CCA TCT TAT GCC CCC CTG 856 

Met Ser Gin Pro Ser Tyr Gly Pro Leu 
1 5 

TTC GAG GCC CTG GCC CAC TAC AAT GAC AAG CTG CTG GCC ATG GCC AAG 904 
Phe Glu Ala Leu Ala His Tyr Asn Asp Lys Leu Leu Ala Met Ala Lys 
10 15 20 25 . 

GCC CAG ACA GAG CGC ACC GCC CAG GCG CTG CTG CAG ACC AAT CTG GAC 952 
Ala Gin Thr Glu Arg Thr Ala Gin Ala Leu Leu Gin Thr Asn Leu Asp 

30 35 40 

GAT CTG GGC CAG GTG CTG GAG CAG GGC AGC CAC CAA CCC TGG CAG CTG 1000 
Asp Leu Gly Gin Val Leu Glu Gin Gly Ser Gin Gin Pro Trp Gin Leu 

45 50 55 

ATC CAG GCC CAG ATG AAC TGG TGG CAG GAT CAG CTC AAG CTG ATG CAG 1048 
lie Gin Ala Gin Met Asn Trp Trp Gin Asp Gin Leu Lys Leu Met Gin 

60 65 70 

CAC ACC CTG CTC AAA ACC CCA GGC CAG CCC ACC GAG CCC GTG ATC ACC 1096 
His Thr Leu Leu Lys Ser Ala Gly Gin Pro Ser Glu Pro Val lie Thr 

75 80 85 

CCG GAG CGC AGC GAT CGC CGC TTC AAG GCC GAG GGC TGG AGC GAA CAA 1144 
Pro Glu Arg Ser Asp Arg Arg Phe Lys Ala Glu Ala Trp Ser Glu Gin 
90 95 100 105 

CCC ATC TAT GAC TAC CTC AAG CAG TCC TAC CTG CTC ACC GCC ACG CAC 1192 
Pro He Tyr Asp Tyr Leu Lys Gin Ser Tyr Leu Leu Thr Ala Arg His 

110 115 120 

CTG CTG GCC TCG CTG GAT CCC CTG GAG CGC CTC CCC CAC AAG AGC CGG 1240 
Leu Leu Ala Ser Val Asp Ala Leu Glu Gly Val Pro Gin Lvs Ser Arg 
125 130 135 



(20) 1 0 - 1 0 8 6 8 2 

37 38 
CAG CGG CTC CGT TTC TTC ACC CCC CAG TAC GTC AAC GCC ATC CCC CCC 1288 
Glu Arq Leu Arq Phe Phe Thr Arq Gin Tyr Val Asn Ala Met Ala Pro 

140 145 150 

AGC AAC TTC CTG CCC ACQ AAC CCC GAG CTG CTC AAC CTG ACC CTG CAC 1336 
Ser Asn Phe Leu Ala Thr Asn Pro Glu Leu Leu Lys Leu Thr Leu Glu 

155 160 . 165 

TCC GAC GCC CAG AAC CTG GTG CGC GGA CTG GCC CTC TTC CCC GAG CAT 1384 
Ser Asp Gly Gin Asn Leu Val Arq Gly Leu Ala Leu Leu Ala Glu Asp 
170 175 180 185 

CTG CAC CGC AGC GCC CAT CAG CTC AAC ATC CGC CTG ACC CAC GAA TCC 1432 
Leu Glu Arq Ser Ala Asp Gin Leu Asn lie Arq Leu Thr Asp Glu Ser 

190 195 200 

GCC TTC GAG CTC GGG CGG GAT CTG GCC CTG ACC CCG CGC CGG GTG GTG 1480 
Ala Phe Glu Leu Gly Arq Asp Leu Ala Leu Thr Pro Gly Arq Val Val 

205 210 215 

CAG CGC ACC GAG CTC TAT CAC CTC ATT CAG TAC AGC CCG ACT ACC GAG 1528 
Gin Arq Thr Glu Leu Tyr Glu Leu He Gin Tyr Ser Pro Thr Thr Glu 

220 225 230 

ACG GTG GGC AAC ACA CCT GTG CTC ATA GTG CCG CGC TTC ATC AAC AAG 1576 
Thr Val Gly Lys Thr Pro Val Leu He Val Pro Pro Phe lie Asn Lys 

235 240 245 

TAC TAC ATC ATG GAC ATG CGG CCC CAG AAC TCC CTG GTC GCC TGG CTG 1624 
Tyr Tyr lie Met Asp Met Arq Pro Gin Asn Ser Leu Val Ala Trp Leu 
250 255 260 265 

GTC GCC CAG GGC CAG ACG GTA TTC ATG ATC TCC TGG CGC AAC CCG GGC 1672 
Val Ala Gin Gly Gin Thr Val Phe Met He Ser Trp Arq Asn Pro Gly 

270 275 280 

GTG GCC CAG GCC CAA ATC GAT CTC GAC GAC TAC GTG CTG GAT GGC GTC 1720 
Val Ala Gin Ala Gin He Asp Leu Asp Asp Tyr Val Val Asp Gly Val 

285 290 295 

ATC GCC GCC CTG GAC GCC GTC GAG GCC GCC ACC GGC GAG CGG GAC GTG 1768 
lie Ala Ala Leu Asp Gly Val Glu Ala Ala Thr Gly Glu Arq Glu Val 

300 305 310 

CAC GGC ATC GGC TAC TCC ATC GGC CGC ACC GCC CTG TCG CTC GCC ATG 1816 
His Gly He Gly Tyr Cys He Gly Gly Thr Ala Leu Ser Leu Ala Met 

315 320 325 

GGC TGG CTG GCG GCC CGG CGC CAC AAG CAG CGG GTG CGC ACC GCC ACC 1864 
Gly Trp Leu Ala Ala Arq Arq Gin Lys Gin Arq Val Arq Thr Ala Thr 
330 335 340 345 

CTG TTC ACT ACC CTC CTG CAC TTC TCC CAG CCC GGG GAG CTT GGC ATC 1912 
Leu Phe Thr Thr Leu Leu Asp Phe Ser Gin Pro Gly Glu Leu Gly lie 

350 355 360 

TTC ATC CAC GAG CCC ATC ATA GCG GCG CTC CAC GCG CAA AAT GAG CCC 1960 
Phe He His Glu Pro lie He Ala Ala Leu Glu Ala Gin Asn Glu Ala 

365 370 375 

AAG GGC ATC ATG GAC CGG CGC CAG CTG GCG GTC TCC TTC AGC CTG CTG 2008 
Lys Gly He Met Asp Gly Arq Gin Leu Ala Val Ser Phe Ser Leu Leu 

380 385 390 

CCG GAC AAC ACC CTC • TAC TCG AAC TAC TAC ATC GAC ACC TAC CTC AAC 2056 
Arq Glu Asn Ser Leu Tyr Trp Asn Tyr Tyr He Asp Ser Tyr Leu Lys 



(21) ^mW- 1 0- 1 0 8 6 8 2 

39 40 
395 400 405 

OGT CAC ACC CCG GTG CCC TTC GAT CTG CYC CAC TGG AAC AGC GAC AGC 2104 
Gly Gin Ser Pro Val Ala Phe Asp Leu Leu Kis Trp Asn Ser Asp Ser 
410 415 420 425 

ACC AAT GTG GCG GGC AAG ACC CAC AAC AGC CTG CTG CGC CGT CTC TAC 2152 
Thr Asn Val Ala Gly Lys Thr His Asn Ser Leu Leu Arq Arq Leu Tyr 

430 435 ' 440 

CTG GAG AAC CAG CTG GTG AAG GGG GAG CTC AAG ATC CGC AAC ACC CGC 2200 
Leu Glu Asn Gin Leu Val Lys Gly Glu Leu Lys He Arq Asn Thr Arq 

445 450 455 

ATC GAT CTC GGC AAG GTG AAG ACC CCT GTG CTG CTG GTG TCG GCG GTG 2248 
He Asp Leu Gly Lys Val Lys Thr Pro Val Leu Leu Val Ser Ala Val 

460 465 470 

GAC GAT CAC ATC GCC CTC TGG CAC GGC ACC TGG CAG GGC ATC AAC CTG 2296 
Asp Asp His lie Ala Leu Trp Gin Gly Thr Trp Gin Gly Met Lys Leu 

475 480 485 

TTT GGC GGG GAG CAG CGC TTC CTC CTG GCG GAG TCC GCC CAC ATC GCC 2344 
Phe Gly Gly Glu Gin Arq Phe Leu Leu Ala Glu Ser Gly His lie Ala 
490 495 500 505 

GGC ATC ATC AAC CCG CCG GCC GCC AAC AAG TAC GGC TTC TGG CAC AAC 2392 
Gly lie He Asn Pro Pro Ala Ala Asn Lys. Tyr Gly Phe Trp His Asn 

510 515 520 

GGG GCC GAG GCC GAG AGC CCG GAG AGC TGG CTG CCA GGG GCG ACC CAC 2440 
Gly Ala Clu Ala Glu Ser Pro Glu Ser Trp Leu Ala Gly Ala Thr His 

525 530 535 

CAC GGC GGC TCC TGG TGG CCC CAG ATG ATG GCC TTT ATC CAG AAC CCT 2483 
Gin Gly Gly Ser Trp Trp Pro Glu Met Met Gly Phe He Gin Asn Arq 

540 545 550 

GAC GAA GGG TCA GAG CCC CTC CCC GCG CGC CTC COG GAG GAA GGC CTG 2536 
Asp Glu Gly Ser Glu Pro Val Pro Ala Arq Val Pro Glu Glu Gly Leu 

555 560 565 

GCC CCC GCC CCC GGC CAC TAT CTC AAG GTG GCG CTC AAC CCC GTG TTT 2584 
Ala Pro Ala Pro Gly His Tyr Val Lys Val Arq Leu Asn Pro Val Phe 
570 575 580 585 

GCC TGC CCA ACA GAG GAG GAC GCC GCA TGAGCGCACA ATCCCTGGAA 2631 
Ala Cys Pro Thr Glu Glu Asp Ala Ala 
.590 

GTACGCCAGA AGGCCCGTCT CAGCAAGCGC TTCGGCGCCG CGGAGGTAGC CGCOTCGCC 2691 
GCCCTCTCGG AGGACTTCAA CCCCCTCCAC CTGGACCCCG CCTTCCCCGC CACCACCCCG 2751 
TTCGAGCGGC CCATACTCCA CGGCATCCTG CTCGCCAGCC TCTTCTCCGG GCTGCTGGGC 2811 
CACCAGTTCC CCGGCAAGCG GACCATCTAT CTGGCTCAAA GCCrCAGCTT CAAGCTGCCG 2871 
GTCTTTGTCG GGGACGAGGT GACGGCCGAG GTGGACCTCA CCCCCCTTCG CGAGGACAAG 2931 
CCCATCGCCA CCCTGACCAC CCGCATOTC ACCCAACGCG GCGCCCTCGC CCTGACGGCG 2991 
GAAGCCGTCG TCAAGCTCCC TTAACCACCG GCGGCACGCA CCCACAATCA GCCCGGCCCC 3051 
TGCCGGGCTG ATTGTTCTCC CCCGCTCCGC TTGCCCCOT TTTCGGGCCA ATTTGGCCCA 3111 
GGCCCTTTCC CTGCCCCGCC TAACTGCCTA AAATGCCCGC CCTGCCCTGT ACGCATTCAT 3171 
CCAGCTAGAG GAATTC 3187 

(oio7] m^m^ : 1 0 IHcogSt : — *$s 

I£?'JOS§ : 3 1 8 7 h#C2i?- : m$tR 

tifrlOM : mm 50 m&lvmm : qenonic cm 



(22) 



ftm* 10-108682 



41 



42 



wm^mrt^ : cos 



*saaa : 26H..3012 



AGATCTCGAC CGGGGTGCTG GCCTGGCCCA CCCCGCCGAG GGCCAGCGCG CACCAACCGA 60 
GCAGCAXGC GAGAGGTTTC ATCGGGATTC CTTGGCACTC TG4ATGACGT CCCACCCTAT 120 
CACCGCGGCG CCGCTGCGGC GAGGGCGCOC CGGACCCACT GCGTCACCTC TCCTCTGATC 180 
CGCCTCCCTC GACGGGCGTC GCTCACAAAA AAATTCAAAC ACAAATTAAC ATTTATGTCA 240 
TTTAOVCCAA ACCGCATTTG GTTGCAGAAT GCTCAAACGT CTGTTTCMC AGAGCMCCA 300 
iflCACGTAAAC AGGGATGACA TGCAGTACCC GTAAGAAGCG CGGATTGGCC CACAACAACA 360 
CTCTTCTCCC GAACTGGAGA CCGATGATCA ATATGCACGT GATCAACAGC TTTACCGAGC 420 
AGATGCMGG CTTCGCCGCC CCCCTCACCC GCTACAACCA GCTGCTGGCC ACCAACATCG 480 
AACAGCTGAC CCGCTTGCAG CTGGCCTCCG CCAACGCCTA CGCCGAACTG GCCCTCAACC 540 
AGTTGCAGGC CGTGACCAAG GTGCAGGACA CCCAGACCCT GGCCCCCCTG GGCACAGTGC 600 
MCTGCAGAC CGCCACCCAG CTCTCCCGCC AGATGCTGGA TGACATCCAC MCCTGAGCC 660. 
CCCTCGGCCA GCAGTTCAAG GAAGAGCTGG ATCTCCTGAC CGCAGACGGC ATCAACAAAA 720 
GCACGGGCAA GGCCTGATAA CCCCTGGCTG CCCGTTCOGG CAGCCACATC TCCCCATGAC 780 
TCGACGCTAC GGGCTAGTTC CCGCCTCGGG TGTGGGTCAA GGAGACCACA TGAGCCAACC 840 
ATCTTATGGC CCGCTCTTCG AGGCCCTGGC CCACTACAAT CACAACCTGC TGCCCATCGC 900 
CAAGGCCCAG ACAGAXGCA CCGCCCAGOC GCTGCTCCAG ACCAATCTGG ACCATCTCCG 960 
CCAGGTGCTG GAGCAGGGCA GCCAGCAACC CTOGCAGCTG ATCCACGCCC AJGATGAACTG 1020 
CTGCOSCGAT CAGCTCAAGC TGATGCAGCA CACCCTGCTC AAAACCGCAG GCCAGCCGAG 1080 
CGAGCCGGTG ATCACCCCGG AGCGCAGCCA TCGCCCOTC AAGGCCGAGG CCTGGACCGA 1140 
ACAACCCATC TATGACTACC TCAACCAGTC CTACCTGCTC ACCGCCAGCC ACCTGCTGGC 1200 
CTCGGTGGAT GCCCTGGAGG GCGTCCCCGA GAAGAGCOGG CAGCCGCTCC GTTTCTTCAC 1260 
CCGCCAGTAC GTCAACGCCA TGGCCCCCAG CAACTTCCTG GCCACCAACC CCGAGCTGCT 1320 
CAAGCTGACC CTGGAGTCCC ACCGCCAGM CCTCCTGCGC GGACTGGCCC TCTTCGCCGA 1380 . 
GGATCTGGAG CGCAGCGCCG ATCAGCTCAA CATCCGCCTG ACCGACGAAT CCGCCTTCGA 1440 
GCTCGOCCCG GATCTGGCCC TGACCCCCGG CCGCGTCCTG CA/CCGCACCG AGCTCTATGA 1500 
GCTCATTCAG TACAGCCCGA CTAGCGAGAC GCTCCGCAAG AGACCTGTCC TGATACTGCC 1560 
GCCCTTCATC AACAAGTACT ACATCATGCA GATGCGCCCC CAGAACTCCC TGGTCGCCTG 1620 
GCTGGTCGCC CACGGCCAGA CGGTATTCAT GATCTCCTGG CGCAACCCGG GCCTGGCCCA 1680 
GCCCCAAATC GATCTCGACG ACTACGTGGT GGATGGCCTC ATCGCCOCCC TGGACGGCCT 1740 
GGACGCCGCC ACCGCCGACC GGCACGVGCA CGGCATCGGC TACTCCATCG GCGGCACCGC 1800 
CCTCTCCCrC GCCATGGGCT GCCTGGCCGC GCGGCCCCAG AAGCACCCCC TGCCCACCGC 1860 
CACCCTCTTC ACTACCCTGC TGGACTTCTC CCAGCCCGGG GAGCTTGGCA TCTTCATCCA 1920 
CCAGCCCATC ATACCGGCGC TCGAGGCGCA AAATGAGGCC AACGCCATCA TGGACOGCCG 1980 
CCAGCTGGCG GTCTCCTTCA GCCTGCTGCG GCAGAACAGC CTCTACTGGA ACTACTACAT 2040 
CGACAGCTAC CTCAAXGTC AGAGCCCGCT GGCCTTCGAT CTGCTCCACT GGAACAGCGA 2100 
CACCACCAAT GTGGCGGGCA AGACCCACM CAGCCTGCTG CGCCCTCTCT ACCTGGAGAA 2160 
CCAGCTGGTG AAGGGGGAGC TCAAGATCCG CAACACCCGC ATCGATCTCG GCAACGTCAA 2220 
GACCCCTGTG CTGCTGGTGT CGGCGGTGCA CGATCACATC CCCCTCTGCC ACGGCACCTC 2280 
GCAGGGCATG AAGCTGTTTG GCGGGGAGCA GCOCTTCCTC CTGCCGGACT CCGGCCACAT 2340 
CGCCCGCATC ATCAACCCGC CGCCCGCCM CAAGTACOGC TTCTGCCACA ACCGCOCCGA 2400 
OCCGaGAGC CCGGAGAGCT GGCTGGCAGG CCCCACGCAC CAGGCCGGCT CCTCCTCGCC 2460 
CGAGATGATG GGCTTTATCC AGAACCGTGA CGAAGGGTCA GAGCCCGTCC CCGCCCGGGT 2520 
CCCGGAGGM GCGCTGCCCC CCCCCCCCGG CCACT ATGTC AACCTCCGCC TCAACCCCCT 2 580 
GTTTGCCTGC CCMCAGAGG ACCACGGCGC ATC AGC CCA CAA TCC CTG GAA GTA 2634 



GGC CAG AAG GCC CGT CTC AGC AAG CCG TTC GGG GCG GCG GAG GTA GCC 2682 



Met Ser Ala Gin Ser Leu Glu Val 



1 



5 



(23) »B8¥1 0 - 1 0 8 6 8 2 

43 44 
Civ Cln Lys Ala Arq Leu Ser Lys Arq Phe ay Ala Ala Glu Val Ala 

ID 15 ' 20 

GCC TTC GCC GCG CTC TCG CAC GAC TTC AAC CCC CTG CAC CTG GAC CCG 2730 
Ala Phe Ala Ala Leu Ser Glu Asp Phe Asn Pro Leu His Leu Asp Pro 
25 30 35 40 

GCC TTC GCC GCC ACC ACC GCG TTC GAG CCG CCC ATA CTC CAC CCC ATG 2778 
Ala Phe Ala Ala Thr Thr Ala Phe Glu Arq Pro He Val His Cly Met 

45 50 55 

CTG CTC GCC AGC CTC TTC TCC GGG CTG CTG GCC CAC CAC TTG CCG CCC 2826 
Leu Leu Ala Ser Leu Phe Ser Gly Leu Leu Gly Gin Gin Leu Pro Gly 

60 65 70 

AAG GGG AGC ATC TAT CTG GGT CAA AGC CTC ACC TTC AAG CTG CCG CTC 2874 
Lys Gly Ser lie Tyr Leu Gly Gin Ser Leu Ser Phe Lys Leu Pro Val 

75 30 . 85 

TTT GTC GGG GAC GAG CTG ACC GCC GAG CTG GAG CTG ACC GCC CTT CCC 2922 
Phe Val Gly Asp Glu Val Thr Ala Glu Val Glu Val Thr Ala Leu Arq 

90 95 100 

GAG CAC AAC CCC ATC GCC ACC CTG ACC ACC CCC ATC TTC ACC CAA GCC 2970 
Glu Asp Lys Pro lie Ala Thr Leu Thr Thr Arq He Phe Thr Gin Gly 
105 110 115 120 

GCC GCC CTC GCC GTG ACC GCG GAA GCC GTG GTC AAG CTG CCT 3012 
Gly Ala Leu Ala Val Thr Gly Glu Ala Val Val Lys Leu Pro 

125 130 
TAAGCPCCCG CGGGVXCAG GCACAATCAG CCGCGCCCCT* GCCCGGCTGA TTGTTCTCCC 3072 
CCGCrCCGCT TGCCCCCTTT TTCCGGGCAA TTTGCCCCAG GCCCTTTCCC TGCCCCCCCT 3132 
AACTGCCTAA AATCGCCGCC CTCCCGTGTA CGCATTCATC CAGCTAGAGG AATTC 3187 



c o i o s ] s 

KyUOfiS : 2 5 



1 1 



* 



[0109] 
IS^JCOS^ : 2 5 



i2?U : 

yJCTTCCCGCC TCGGGTGTGG GTGAA 
#: 1 2 



I3*J : 

GGCATATGCG CTCATCCCGC GTCCT 



2*: 



. h#os>- : mm 

mn<Dmm : tb<D®m (^dna) 

25 

r*n^- : mm 

m<i<Dmm : mo&m (mdna) 



c o i i o ] ie?ifi 

GCCATATGAG CGCACAATCC CTCGAAGTAC 

coiii] ee?u«# : i 4 

MFkD&Z : 3 0 

m*i : 

CTCGGATCCG CCGGTCCTTA ACCCACCTTC 

c o 1 1 2 ] e?»m : 1 5 

K?J<0:fie : 2 0 



25 



mm 

ffi<0«» (offiDNA) 



30 



mm 



30 



mm 



(24) ftmW- 1 0- 1 0 8 6 8 2 

45 46 
Ser Ala Gin Ser Leu Glu Val Gly Gin Lys Ala Arq Leu Ser Lys Arq 

l' 5-10 15 

Fhe Gly Ala Ala 
20 

(01131 : 1 6 * h t^o^- : jSttltf 

ie?'J<DS$ : 2 1 K3WO«'« : F 

ie^j : 

Met Ser Ala Gin Ser Leu Glu Val Gly Gin Lys Ala Arq Leu Ser Lys 

1 5 10 15 

Arq Phe Gly Ala Ala « 
20 

immvmm.teijm ] » ch 2 ] s d s - * y r ^ v^r s f ^ssuw»<d*s 

can 




(2) 



'b-L 



BqlH aglll 



(3) 




(25) 



0 - 1 0 8 6 8 2 





M 1 


94kDa 
67 JcDa 

43 kDa 






30kDa 




21.1 IcDa 




14.4 JcDa 





(02 ] 



C51)Int.Cl .' fSWWfi^ F I 

//<C 1 2 N 1/21 

C 1 2 R 1:05) 

CC 1 2 N 9/88 

C 1 2 R 1:05) 

(C 1 2 P 7/62 

C12R 1:05) 



